•'A semianalytical solution is presented for the problem of drawdown distribution in a two-layer aquifer when the system is pumped from a well that is partially penetrafmg in one of the layers. The solution is used to illustrate the effects on aquifer behavior of partial penetration as well as the effect of a contrast in •,ifiow properties between the two layers. The validity of the solution has been verified against four avail-•able limiting cases. A method for analyzing field data is proposed, and an example is given to illustrate the procedure. 
In addition to the above analytical studies there have also been several numerical approaches to the layered aquifer problem. Vacher and Cazbat [1961] have used a finite difference method to obtain pressure distributions in a two-layer system with cross flow when a fully penetrating well is pumped at constant rate. Javandel and Witherspoon [1968a, 1969] applied the finite element method to solve problems of flow in multilayered aquifers.
It often happens that the pumping well does not penetrate or is not open over the whole thickness of the aquifer. The problem of partial penetration in a multilayered aquifer is one of the most complex to handle analytically. Clegg and Mills [1969] have considered a two-layer aquifer where both layers have finite thickness and the pumping well completely penetrates the top layer. They found that even for this special case well is fully penetrating and the rate of discharg e is held constant. Papadopulos[1966 ] has studied the above case for'tWo the final solution could only be obtained when both layers aquifers of infinite radial extent, and Woods [1970] has exam' had the same formation parameters. In effect this converts the ined the same Prøblem from the pulse test approach, A •more comPleX Case of a layered aquifer occurs when the layers are hydr a.ulically connected throughout their interface. Katz [1960] Pizzi et al. [ 1965] used an electric analog model to study the effect of stratification on the performance of a well when it is only partially penetrating. This study revealed that the effect of stratification within the aquifer on the behavior of a partially penetrating well appeared to be like that of an extremely high, so-called 'apparent skin factor.' Kazemi and Seth [1969] have applied a finite difference technique to study the effect of anisotropy and stratification in a reservoir on pressure transient behavior of wells with restricted flow entry.
The above workers have been primarily interested in effects at the producing well because this is important in the field of petroleum engineering. In groundwater studies, however, one is often interested in the behavior of the aquifer away from the pumping well. Boulton and $treltsova [1975] have examined this problem for flow to a partially penetrating well that produces from an aquifer overlain by an aquitard.
In this paper we shah present a semianalytical solution for In the case of single-layer partial penetration it was observed that at relatively large distances from the pumping well (r greater than 1.5 times the thickness of the aquifer), the effect of partial penetration vanishes and the aquifer behaves as if the pumping well were fully penetrating [Hantush, 1957; Javandel and Witherspoon, 1967] . The same phenomena is observed in these results except that the effect of leakage from the lower layer will still be manifested. The following example will illustrate the procedure to be used in interpreting field data. Table I It is necessary to shift the two curves in stage 6 parallel to the to axis in order to obtain the best match with the curves of K:/K!. In this way one can then estimate the value for the permeability ratio. From the data tabulated in Table 1 we obtain a result of K:/Ki --10. At this point, two comments may be helpful. First, there must be an appropriately long period of pumping in order for the drawdowns to deviate from single-layer behavior. Second, after the properties of the top layer have been determined, it may prove more accurate to convert the pump test data into dimensionless results and subtract them from corresponding values of so' for the singlelayer case. This should lead to a better result than will be obtained in attempting to determine As o directly from the loglog results shown on Figure 12 . Finally, one may note that the accuracy of this approach decreases as the ratio K:/Ki increases.
CONCLUSIONS
A semianalytical solution has been presented for the problem of drawdown distribution in a two-layer aquifer when water is pumped from a well that only partially penetrates one of the layers. The validity of the solution has been verified against four available limiting cases. Analysis of the results has revealed several important points. At small values of time, drawdown in the pumped layer is similar to that of the case of partial penetration in a single layer with the same properties. The effects of partial penetration disappear as distance exceeds 1.5 times the thickness of the pumped layer, very much the same as in the case of a single-layer aquifer. Available type curves for the standard case of partial penetration when combined with families of curves such as shown in Figure 11 can be used to determine the hydraulic properties of both layers. The contribution of water from each of the layers can be 
